Synchronous oscillation of the cytoplasmic Ca2+ concentration and membrane potential in cultured epithelial cells (Intestine 407).
Cultured epithelial Intestine 407 cells exhibit regular oscillations of the membrane potential with repeated hyperpolarizations. These hyperpolarizations were inhibited not only by K+ channel blockers (tetraethylammonium and nonyltriethylammonium) but also by inhibitors of the Ca2+-activated K+ channel (quinine and quinidine). Using Ca2+-selective microelectrodes, cyclic increases in the cytosolic free Ca2+ concentration of more than 1 X 10(-6) M were found to coincide with the cyclic membrane hyperpolarizations. Thus, it appears that the potential oscillation is brought about by the oscillation of the intracellular free Ca2+ level which induces periodic activation of the Ca2+-dependent K+ channels. Neither the deprivation of extracellular Ca2+ nor the application of Ca2+ channel blockers (Co2+ and Ni2+) abolished the potential oscillation. Mitochondrial inhibitors (KCN, NaN3, antimycin A, FCCP and dinitrophenol) inhibited the potential oscillation, whereas glycolytic inhibitors (iodoacetic acid and NaF) had no effects. Caffeine and oxalate, which affect the microsomal Ca2+ transport, failed to exert any effect upon the potential oscillation. It is concluded that the cytosolic Ca2+ oscillation results from cyclic releases of Ca2+ from the intracellular storage site, which depends upon mitochondrial activities.